Defibrotide: an endothelium protecting and stabilizing drug, has an anti-angiogenic potential in vitro and in vivo.
Defibrotide (DF) is a polydisperse mixture of 90% single-stranded oligonucleotides with anti-thrombotic and anti-apoptotic functions. DF is used in the treatment of endothelial complications in the course of allogeneic stem cell transplantation. Recent preclinical evidence suggests that DF might also have anti-neoplastic properties. In the present study we hypothesized that DF might inhibit tumors via an anti-angiogenic effect. The anti-angiogenic potential of DF was tested in vitro using human microvascular endothelial cells forming vessel structures across a layer of dermal fibroblasts. Our results show that pharmacologic DF concentrations (100 mug/ml) significantly reduced vessel formation in this assay. Similarly, DF blocked sprouting from cultured rat aortic rings. In vivo, angiogenesis in a human gastric tumor (TMK1) implanted in dorsal skin-fold chambers (in nude mice) was inhibited by i.v. application of 450 mg/kg DF. Notably, due to its short half-life, DF was most effective when given on a daily basis. Although the precise mechanism of DF remains to be elucidated, initial Western blots show that DF reduces phosphorylation-activation of p70S6 kinase, which is a key target in the PI3K/Akt/mTOR signaling pathway linked to endothelial cell and pericyte proliferation and activation. However, in vitro data suggest that DF acts independently of vascular endothelial growth factor. Taken together, our data suggest that while DF is known for its endothelium-protecting function in SCT, it also inhibits formation of new blood vessels, and thus should be considered for further testing as an adjuvant anti-cancer agent, either alone, or in combination with other drugs.